Spectral Techniques
Traditionally, multispectral remote sensors have been utilized for characterizing openocean waters. Some results have shown that a few, wide, carefully selected bands may be all that is needed to monitor these water bodies whose optical signatures are domi nated by chlorophyll a and co-varying opti cally significant constituents. However, when these open ocean algorithms (O'Reilly et al., 1998 ) are applied to coastal areas, the results are less useful, if not altogether inapplicable (Hu et al., 2000; Lee and Carder, 2002 to the fourth derivative) together with simi larity index analysis (e.g., Millie et al., 1997; Schofield et al., In press ). These decomposi tion analyses are techniques that separate pigment peaks and shoulders from troughs in phytoplankton absorption curves of mixed assemblages. The similarity index is typically used to correlate measured absorp tion with known phytoplankton absorption ly distinct backscattering spectra between species (cultured) (Bricaud et al., 1983; Ahn et al., 1992) whereas other microorgan isms, such as bacteria and fl agellates, show wavelength independent backscatter Ahn, 1990, 1991) . These studies and the results of numerous modeling efforts (see Stramski et al., 2001 and references therein) demonstrate that backscatter is not spectral "Hyperspectral information provides optical oceanographers the potential to accurately correct remote sensing images and classify complex oceanic environments, fi ner-scale features..., 
Examples of Hyperspectral Analyses
Hyperspectral data used in combination with spectral techniques such as derivative analysis, spectral angle mapping, spectral deconvolution, and similarity indices can aid in the characterization of marine ecosystems including the detection and identifi cation of harmful algal blooms, an increasing prob lem in the world's coastal oceans (Millie et al., 1997; Lohrenz et al., 1999) . For example, K. brevis can be identified by its accessory pigment, Gyroxanthin-diester, which has unique absorption peaks at 444 and 469 nm (Örnólfsdóttir et al., 2003) . As seen in Figure   1 , the multispectral spectrum lacks detailed absorption information, i.e., pigment peaks by distinguishing accessory pigments, due to a limited number of wavebands. Hyperspectral data allow for the detection of spe cies-discriminating accessory pigments and are more adequate for comparing measured spectra to a reference spectrum for similar ity index analysis (Figure 1) . Wood et al. (2002) have also used these techniques and For example, Figure 2 shows hyperspectral remote sensing reflectance spectra for two water types generated by the Hydrolight radiative transfer model (Mobley, 1994) . with the development of hyperspectral instruments; generally narrow accessory pigment absorption wavelength peaks that are unique to specific species can be discerned.
Shown here are three different methods used to measure phytoplankton absorption spectra for a red tide species, Karenis brevis, on the west Florida shelf. Closed circles symbolize absorption measured with a multispectral sensor (ac-9). Open circles signify data modeled using Mie theory (following Mahoney, 2001) , and plus signs represent data measured with a hyperspectral sensor (HiStar). It is apparent in this figure that the multispectral spectrum lacks the distinguishing accessory pigment peaks due to a limited number of wavebands. Hyperspectral data, however, allow for the detection of species-discriminating accessory pigments and are more adequate for comparing measured spectra to a reference spectrum and thus phytoplankton species identification.
K. brevis can be identified by its accessory pigment, Gyroxanthin-diester, which has unique absorption peaks at 444 and 469 nm (Örnólfsdóttir et al., 2003) . This figure shows modeled hyperspectral (solid lines) and multispectral (SeaWiFS wavebands; circles) spectra for two water types, generated by the Hydrolight radia tive transfer model (Mobley, 1994) . Water 1 (blue) is 6.5 m deep and has low chloro phyll-a and CDOM concentrations with a bottom type of a mixture of soft coral and Sargassum, while Water 2 (green) is 13 m deep, "pure water" with a flat green sponge bottom type. By inspection of the hyperspectral spectra, the difference between the two curves is obvious in the 500-600 nm range. However, spectra for the two water 
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